Introduction
Epilepsy is defined as a condition characterized by recurrent seizures due to a primary disturbance of brain function, not provoked by transient insults such as fever or metabolic disturbances (e.g., hypoglycemia). 1 Epilepsy ranks among the most common chronic neurological disorders. When evaluating a patient with a possible seizure disorder, one must first determine whether epileptic seizures have truly occurred, or whether a disorder exists that mimics epilepsy. The mainstay of treatment in patients with epilepsy is antiepileptic drug (AED) therapy. In the past decade, many new AEDs have been introduced so that there are now more than 20 medications available to treat epilepsy. The physician therefore, has many choices and can tailor therapy depending upon individual circumstance. However, having many alternatives also allows for the possibility of choosing an inappropriate or suboptimal agent that may result in having uncontrolled seizures (pseudointractability). 2 On the other hand, more than 30% of individuals with epilepsy have persistent seizures despite use of appropriate AEDs (medically-refractory). 3 In this study, we investigated the various possible reasons for uncontrolled seizures (which had been presumed to be epileptic seizures) in patients 18 years of age and above to determine the impact of pseudointractability. We also tried to investigate the various forms of pseudointractability in these patients. 4 
Methods and materials
In this cross-sectional retrospective chart review study, all patients 18 years of age and above who were referred to the Purpose: We investigated the various possible reasons for uncontrolled seizures in patients 18 years of age and older to determine the impact of pseudointractability. We also tried to investigate the various forms of pseudointractability. Methods: In this cross-sectional study, all patients 18 years of age and older with their first seizure occurring at least six months prior to the referral date, taking at least one antiepileptic drug (AED) and having at least one seizure in the past three months were studied. The presumed reason for uncontrolled seizures was arbitrarily considered to be one of these five categories: Poor compliance; Wrong medication (misclassification); Wrong dose of the correct medication; Diagnosis other than epilepsy; and finally, Medically-refractory epilepsy. Statistical analyses were performed using Chi-square and Fisher's Exact tests, and a P value less than 0.05 was considered significant. Results: 350 patients were referred to us due to uncontrolled seizures. One hundred ninety-one (55%) were male and 159 (45%) were female. Twelve percent of the patients had diagnoses other than epilepsy, 40% had indeed medically-refractory epilepsy; 29% were taking the wrong AEDs (misclassified epilepsy); 18% were taking suboptimal doses of AEDs; and 1% had poor drug compliance. The most common reason for uncontrolled seizures among patients with idiopathic generalized epilepsy was taking the wrong AED. However, among patients with focal epilepsy, true medically-refractory epilepsy was the most common reason. Conclusion: Uncontrolled seizures are a commonly encountered problem, especially at epilepsy clinics and one should consider all possible reasons for these uncontrolled seizures. The mainstay for making a correct diagnosis is a detailed clinical history. Age, age at seizure onset, seizure type(s), seizure frequency, medication(s), other clinical findings (i.e., imaging studies, blood tests, etc.), and final diagnosis of all patients were registered routinely. Demographic variables and relevant clinical variables were summarized descriptively to characterize the study population. The patients were assessed and categorized when we had enough information available (often times, in the second visit). The epileptologist undertook the classification and categorization. The presumed reason for uncontrolled seizures was arbitrarily considered to be one of these five categories: (1) poor compliance, defined as more than one missed dose per week; (2) wrong medication (misclassified epilepsy), defined as inappropriate AED for the syndromic diagnosis (e.g., gabapentin for childhood absence epilepsy or ethosuximide for temporal lobe seizures 2 ); (3) wrong (suboptimal) dose of the correct medication; (4) diagnosis other than epilepsy (e.g., psychogenic non-epileptic seizures, syncope, etc.); and finally, (5) medically-refractory epilepsy, defined as failure of adequate trials of two tolerated, appropriately chosen and used AED schedules (whether as monotherapies or in combination) to achieve sustained seizure freedom. 5 The first four categories were considered to be various forms of pseudointractability. The data from the patients were kept confidential through codes. Statistical analyses were performed using Chi-square and Fisher's Exact tests to determine potentially significant differences, and a P value less than 0.05 was considered significant. This study was conducted with the approval by Shiraz University of Medical Sciences Review Board.
Results
During the study period, 350 patients were referred to us due to uncontrolled seizures. One hundred ninety-one (55%) were male and 159 (45%) were female. The mean age (AEstandard deviation) at the time of referral was 29 years (AE10). The minimum age was 18 years and the maximum age was 77 years. Seizure frequency at referral time was daily in 71 patients (20%), weekly in 58 (17%), and monthly or occasional in 221 patients (63%). Final diagnoses of these patients are summarized in Table 1 . One hundred thirty seven patients (39%) were taking one AED, 127 (36%) were taking two AEDs and 88 (25%) patients were taking more than two AEDs at the time of referral. The patterns of taking AED(s) among different diagnoses are summarized in Table 2 . EEG findings in patients with uncontrolled seizures are summarized in Table 3 . Brain MRI findings in patients with uncontrolled seizures are summarized in Table 4 . Blood works were not performed in most patients [204 patients (58%)]; and they were not conclusive in others who had them done (irrespective of the final diagnosis). Just in one patient hypocalcemia was detected. Presumed reasons for uncontrolled seizures among all patients are summarized in Table 5 . Presumed reasons for uncontrolled seizures among patients with confirmed epilepsy syndrome are summarized in Table 6 . The most common reason for uncontrolled seizures in patients with IGE was considered to be taking the wrong AED (misclassified epilepsy). However, in patients with focal epilepsy, true medically-refractory epilepsy was considered to be the most common reason; the differences were statistically significant (P = 0.0001). It should be mentioned again that, 61% of the patients were receiving two or more AEDs at referral and 15% had received two or more AEDs before, in their drug history (totally, 76% of the patients had two or more AEDs in their dug history). Those patients [83 patients (24%)], who were treated with only one AED in their drug history, were most often those with non-epileptic disorders or those with poor drug adherence or were categorized as receiving wrong medication or suboptimal dose of an AED. In other words, in order to comply with the new definition of medically-refractory seizures, 5 we mentioned uncontrolled seizures for the reason for referral of the patients to our clinic and then categorized the patients into five classes including those with medically-refractory seizures, if we observed failure of adequate trials of at least two tolerated, appropriately chosen and used AED schedules in the patient's drug history.
Discussion
Uncontrolled seizures are a commonly encountered problem, particularly at epilepsy clinics. The health care provider should first try to verify the diagnosis of epilepsy and to ensure that the patient does not have some other disorders. In the current study, we observed that a significant number (12%) of patients who were treated for uncontrolled seizures (at times, with multiple AEDs) had indeed other diagnoses. In a previous study, the overall misdiagnosis rate was 26%, with incomplete history-taking and misinterpretation of the EEG equally responsible. 6 The observed difference between these two studies could the result of the differences in the populations studied or alternatively, due to methodological differences. However, it is imperative to consider ''misdiagnosis'' when evaluating a patient with presumably uncontrolled seizures. The differential diagnosis in adults includes psychogenic non-epileptic seizures (pseudoseizures), syncope, sleep disorders, and panic attack, among other possibilities (migraine, transient ischemic attacks, movement disorders, etc.). The key step in making a correct diagnosis of epilepsy is having a standardized approach, particularly with regard to taking a detailed clinical history. 7 If the diagnosis of epilepsy cannot be established by taking history alone, one should obtain further testing and diagnostic information. EEG is a valuable ancillary test, particularly for classification of epilepsies. One valuable option is to obtain long-term video-EEG monitoring. Once epilepsy has been diagnosed, an AED appropriate for that syndrome may be prescribed. 2, 8, 9 Despite all the efforts, many individuals with epilepsy have persistent seizures. Medically-refractory epilepsy is the most common cause of uncontrolled seizures in adults. In our study, 40% of adults with uncontrolled seizures had indeed medically-refractory epilepsy. Medically-refractory epilepsy was particularly common among patients with focal epilepsy (specifically, temporal lobe epilepsy) (Table 6 ). However, if an appropriate approach has not been practiced in treating the patients with epilepsy or the patient has not had good drug compliance, he/she might experience uncontrolled seizures (pseudointractability). In the current study, pseudointractability was observed in 60% of adults referred with uncontrolled seizures to our clinic. About, onethird of patients were experiencing uncontrolled seizures while taking inappropriate AED(s) for their condition due to misclassification of their syndrome (e.g., carbamazepine for absences, ethosuximide for complex partial seizures, phenytoin for epileptic spasms, or vigabatrin for myoclonic seizures 2 ). This was particularly common among patients with IGE (Table 6 ). In a previous study, only 32% of patients with juvenile myoclonic epilepsy (JME) were correctly diagnosed at referral. The main factors responsible for misdiagnosis were failure to elicit a history of myoclonic jerks and misinterpretation of myoclonic jerks. 10 In another study, a considerable delay of approximately five years has been observed in the diagnosis of JME when and where private physicians were possibly not familiar with this syndrome.
11
Consumption of a suboptimal dose of an appropriate antiepileptic drug or poor drug adherence is another possible cause for pseudointractability in patients with uncontrolled seizures. Suboptimal adherence to AED treatment is relatively common among patients with epilepsy. 12 This increases the risk of uncontrolled seizures (pseudointractability), status epilepticus and even sudden unexplained death in epilepsy. The implementation of strategies to promote AED adherence could be helpful.
12,13
Limitation of the study
This was a cross-sectional study. A prospective study with at least one year follow-up is necessary to ascertain the exact number of patients with true medically-refractory epilepsy and those with pseudointractability (to show that in follow-up the revised treatment schedules did in fact lead to remission in the latter group).
Conclusion
Uncontrolled seizures are a commonly encountered problem, particularly at epilepsy clinics. 14 One should consider all possible reasons for these uncontrolled seizures, including non-epileptic seizures, pseudointractability (misclassification and taking the wrong medication for the specific epilepsy syndrome; taking suboptimal doses of an appropriate AED; or poor drug compliance), and medically-refractory epilepsy. The mainstay for making a correct diagnosis is having a standardized approach, particularly with regard to taking a detailed clinical history.
